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(54) CERAMIC POROUS BODY AND ITS PRODUCTION 

(57)Abstract 

PURPOSE: To easily and inexpensively produce a ceramic porous body uniform in pore diameter, having a uniform pore 
distribution and having homogeneity as a whole with satisfactory dimensional precision in a short time. 
CONSTITUTION: Ceramic powder and a hardenable org. substance are dispersed or dissolved in a solvent to prepare a 
ceramic slurry. A hardening agent is added to the ceramic slurry and this slurry is foamed by stirring. The foamed 
ceramic slurry retaining foams is molded and hardened. The resulting molded body is dried and sintered. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic porous body which dries [ fabricates the ceramic slurry of the cellular maintenance state 
containing a hardenability component and a curing agent, hardens, and ] and comes to calcinate, and consists of the 
ceramic aggregates of 10% or less of porosity, and is characterized by the whole porosity being 30 - 98%. 
[Claim 2] (1) The slurry manufacture process of preparing the ceramic slurry which distributes or dissolved ceramic 
powder and the hardenability organic substance in the solvent (2) A curing agent is added from a slurry manufacture 
process to a ceramic slurry. The ceramic slurry of the cellular maintenance state from a slurry foaming process and (3) 
slurry foaming process to which agitate and a ceramic slurry is made to foam is fabricated. The manufacture method of 
the ceramic porous body characterized by the bird clapper from dryness / baking process which dries the Plastic solid 
from fabrication / hardening process to stiffen and (4) fabrication / hardening process, and is made to sinter. 
[Claim 3] The manufacture method of a ceramic porous body according to claim 2 that a hardenability organic 
substance is an epoxy system resin compound, and a curing agent is an amine system compound, an alcoholic system 
compound, butanoic acid, cresol, or a phthalic acid. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the ceramic porous body used for various uses, such as 
electronics material, such as light-construction material, such as a porosity tool member used for electronic-parts 
baking etc., flooring, and a wallplate, a heat insulator, filter material, a substrate, and vibrator, and its manufacture 
method about a ceramic porous body and its manufacture method in SekL 
[0002] 

[Description of the Prior Art] The ceramic porous body is manufactured by various kinds of methods from the former. In 
recent years, the process of the ceramic porous body by gelling is performed especially. For example, after casting to a 
form block using the ceramic slurry which foamed and carried out cellular maintenance, there is a method of gelling a 
slurry by dehydration etc., carrying out fixed fabrication of the foam, and manufacturing a ceramic porous body, this 
method should foam a ceramic slurry — after making it foam, slushing this into a mold with absorptivity or permeability, 
dehydrating, carrying out fall loss of the fluidity of a slurry and considering as a gel, it is the method of drying and 
sintering Moreover, it gels using crosslinking reaction, using hardenability resins, such as PVA (polyvinyl alcohol), as an 
option, the air bubbles in a slurry are fixed, and there is a method of obtaining a Plastic solid. 
[0003] 

[Problem(s) to be Solved by the Invention] By the above-mentioned dehydration gelling drying method, in the 
dehydration gelling processing for carrying out the dehydration gelling of the air-bubbles-like slurry, and fixing a cellular 
organization, between them, dehydration advances gradually from the form-block front face which mainly poured in the 
slurry, and an internal cellular organization grows, the diameter of air bubbles is large and it has a bird clapper. 
Therefore, the pore diameter is not uniform, it is easy to produce variation, and the ceramic porous body which sinters 
the Plastic solid after dehydration gelling dryness, and is obtained has the trouble that a homogeneous porous body is 
not obtained. Moreover, in the dehydration gelling drying method, dehydration to the Plastic-solid exterior is a 
requirement, and there is absorptivity of plaster, a filter paper, etc. as mold material which can be used for this reason, 
or it is limited to a thing with the permeability of a wire gauze etc. When the form block of these quality of the materials 
is used, a dimensional accuracy is low and problems, like the handling on work also becomes complicated are also 
mentioned. 

[0004] On the other hand, by the method using hardenability resins, such as Above PVA, the reaction rate of these 
hardenability resins is slow, and hardening (fabrication) takes time, and degree of hardness sufficient by just hardening 
by crosslinking reaction is not obtained. Therefore, in ****** for hardenability resins, the using [ together ] method 
which combined a hardenability resin and the above-mentioned dehydration gelling dryness is taken in many cases, and 
the above-mentioned problem in the dehydration gelling drying method arises similarly after all. this invention solves 
the trouble in the above-mentioned dehydration gelling drying method, and irrespective of a closed pore or an open 
pore, the pore of the ceramic porous body obtained has a uniform pore diameter, and aims at offer of a method whose 
pore distribution is a short time, and its dimensional accuracy is good, and it manufactures easily and cheaply a ceramic 
porous body uniform and homogeneous as a whole. 
[0005] 

[Means for Solving the Problem] According to this invention, the ceramic porous body which fabricates the ceramic 
slurry of the cellular maintenance state containing a hardenability component and a curing agent, hardens, dries, comes 
to calcinate, and consists of the ceramic aggregates of 10% or less of porosity, and is characterized by the whole 
porosity being 30 - 98% is offered. Moreover, the slurry manufacture process that this invention prepares the ceramic 
slurry which distributes or dissolved (1) ceramic powder and the hardenability organic substance in the solvent, (2) A 
curing agent is added from a slurry manufacture process to a ceramic slurry. The ceramic slurry of the cellular 
maintenance state from a slurry foaming process and (3) slurry foaming process to which agitate and a ceramic slurry is 
made to foam is fabricated. The manufacture method of the ceramic porous body characterized by the bird clapper from 
dryness / baking process which dries the Plastic solid from fabrication / hardening process to stiffen and (4) fabrication 
/ hardening process, and is made to sinter is offered. An epoxy system resin compound is mentioned as a hardenability 
organic substance in the manufacture method of the ceramic porous body of the above-mentioned this invention, and 
an amine system compound, an alcoholic system compound, butanoic acid, cresol, or a phthalic acid is mentioned as a 
curing agent 
[0006] 

[Function] this invention is constituted as mentioned above, with the ceramic raw material, dispersion medium, and 
frothing agent which are the usual constituent as a ceramic slurry for manufacture of a ceramic porous body, since it 
adds an epoxy resin system compound as a hardenability resin, by choosing the kind of curing agent suitably, it can be 
controlled to arbitrary cure rates, can be compared with the polyfu notional polymer especially added as a conventional 
hardenability resin, and can raise a cure rate. Therefore, coalesce growth of the internal air bubbles in the conventional 
dehydration gelling drying method can be inhibited, the cellular state in the slurry which was poured into the form block 
and put can be held stably, and the uniform whole pore distribution can obtain a homogeneous ceramic porous body 
with a uniform pore diameter. 

[0007] Hereafter, this invention is explained in detail. As the ceramic raw material used for this invention Although not 
restricted especially, what is well used as a ceramic porous body, for example, an alumina, (aluminum 203), a zirconia 
(Zr02), partial stabilization or a stabilized zirconia, a spinel (MgAI 204). a silicon carbide (SiC), a mullite (3aluminum2 03 
and 2Si02), a magnesia (MgO), silicon nitride (Si 3N4), etc. are usually mentioned. These raw materials can mix and use 
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independent or plurality. The above-mentioned ceramic raw material is usually used with the powder of 0 1-100 
Z IIIS f of mea " P artlcla diameters. Moreover, you may mix and use powdered ceramics, fibrous ceramics for 
t.1 It ; "J^T* fib ^ l"l a Carb ° n fiber Usual,y - in dis P«-"sion media, such as water and alcohol, it can be made to 
be able to distribute with frothing agents, such as surfactants, such as for example, a lauryl sulfuric-acid 

m a t«! a « n |° ar Il," e, an C V m A S ' U ?7 ° f th ' S invention ca " °^in the powder of the above-mentioned ceramic raw 
tw^«: ,n n e 1u° a ' S deS ' rable *° use water as a so,vent in consideration of workability, cost, and Cdling In 

this case especially the ceramic raw material powder concentration in a ceramic slurry is not restricted and I Can be 
suitably chosen by the particle size distribution of the Plastic-solid configuration maSeint th pujos 'an ceramL 
raw material powder etc. UsuaHy. it is about 60 - 80 % of the weight Moreover, to a ceramic slurr^Xou may add a 
rnn P n n ?f n i a defloc f. ulatant - af oam stabilizer, a ready bubble assistant, and a ihickener. * 
10008J In this invention churning mixture is carried out enough and let the hardenability organic substance be a uniform 

?« conS h?^ t0 . th6 ° btained 38 mentioned above The water-soluble epoxy res^ompound whfch 

has compatibility w,th the water of the solvent mainly used as the hardenability organic substance which is the 
hardenab, ,ty component used by this invention is desirable. Compared with other polyfunction^ poKer used as a 
hardenab.l.ty compound by the conventional method, the epoxy resin system compound of the harden7bilft5 organic 
substance used by this invention can control a cure rate comparatively easily, it can be doubled wrth varSs Access 
conditions etc.. and .t can operate [ the kind of curing agent of correspondence can be chosen uTably ] i by 'selection 
^ZrS^^^^ eSPe ° ia,ly - C ° mPared ^ ° ther a -e ] ra t te by ca S n l b C e t,0n 

£ov?- m h B n^ a T° S ! Urn/ fS* ° arried °- t addition mixture ofthe hardenability components, such as the 
W^r^r* water - solubla e P° xy res i" compound, is either before and after the cellular formation by mechanical 
ag.tation. adds the curing agent corresponding to the added hardenability component and fabricates by cXrWng lut 
E U £*M~ 3 °H^ b i°l aS 3 SlUrrY ? f 3 C L e " ular "^nance state. In this invention, the curing agents which formed 
whS 1 i„rf Zm d , ° th • Ceram ' C S i U,TV be u f ° re formation can be suitably chosen from what a ceKbr s2£ is h™?d 
what ] and stiffens a slurry .n an operation with a hardenability compound. In this invention, if it is the water^so uble 
e o^tT t '° 0mP0U + " d T tH Wh ' Ch 3 hardenabilit y compound is used suitably as mentioned above what carriTs out 
polymerization reaction to epoxy. such as alcoholic system compounds, such as an amine system comoound End 
various alcohol, butano.c acid, cresol. and a phthalic acid, and hardens a slurry as a curing S ^H°b^ mentioned the 

ITsed IZ rh 0 a rl har h d T^ b ' llty com r u " d and 3 CUring a * ent ~ a thc-gh a rate changes wlth^ach 00^0^ to be 
+ a hardenability compound should just usually add the curing agent for the equivalent which a hardening 

settinTtinS ^r ^T^t *° G *T* oth ° r oP^ating conditions etc. and to secure ft. pr?d3ned 

setting time For example, when applying the curing agent of an amine system, using an epoxy resin compound as a 

about thTeetofourHo ^ ? W ° ght ^ ° f 3n CPOXy resin compound / Imine^ystem impound is usually 

about three to four. However, it changes also with concentration in a slurry also in this case and it is necessary to tika 
into consideration and choose the amount of solvents. necessary to take 

tUe A ab o v . e " mentioned .cu'-ing agent especially an amine system curing agent can stiffen a slurry for a short 
time, and ,s desirable. As an amine system curing agent, generally, the wide range thing is known an ^ the molecular 

TmonoZlt^V ™f W t0 a big t , hin& Generally ' What has sim P |e st ™cture Jh smaN motecu fa wetht such as 
a monomethylamine. a dimethylamme. and a trimethylamine. has the low boiling point and since the steam has 

^mn^T I* 3 Pr ° b em °" hand " n ej" in d "strial use. Therefore, it is desirable to use r^££\„?t^^2h 
comparatively large molecular we.ght dimethylamino propylamine, diethylamino propylamine, iminobis pSamine 
methy| lmlnobl spropylam.ne, etc. as an amine system curing agent in this 'invention. TheSrSirrt o^a! a^ne 
system compounds ,s also high, is comparatively stable in ordinary temperature, and they do no* have e . problem on 

afJrJm^innid^n 8 n °! need ^'.l? 1 * 0 ' Events, such as water, outside unlike dehydration gelling dryness of the 
whi?h h k conventional method. ,t ,s not necessary to produce the form block of this invention with the material 
which has absorptivity and permeability, and especially, there is no limit in the quality of the material and the mater a 
of the various quality of the materials can be used for it Specifically, resins, such as various an Jo^io 

polypropylene, and a polytetrafluoroethylene (tradename Teflon), various rubber, etc. are usuaHy used Hn this case 
!Z^IZ« } and 3,1 a . CrV 10 T" 1 h3Ve 3 P° ssibilit V of pasting up with an epoxy resin system compound ft s desirable 
s^em resfn °° " ° eram ' C ^ ™ app,ication and to °oat and to use release agents, such as a ieflon 

n?^fL In h^ hi t i^ • Venti0 !]• < .^ 18 f ° amed '? the P henome "on which has occurred in the aforementioned hardening reaction 
process by stirring and the ceramic slurry immediately after cellular formation has a diameter of a foam in tte state 
where the umform foam was held. The cellular whole maintenance slurry of this state is covered epoxy polyn^erization 
thf™ 3 Van °f^ a " dha r da "-ng takes place. Therefore, the cellular growth by the coalesce madJ Tnto ?he ?robleX 
hard.n^ l n h dehydratl ° n *V'"« met hod is suppressed, and the pore diameter of the Plastic solid after 

the?eTno ^con^otlon"!^ 0 ^' V^T'' hardanin g P^oess. since a dehydration phenomenon does not happen, 
there is no contraction leading to [, such as a crack at the time of dryness and a crack ] generating defective 
generating by the Plastic solid decreases, and the manufacture yield improves. Furthermore sinc^ the Elastic solid bv 
which the diameter of a foam held the uniform foam and was hardened is obtained by uZdding the pore ^which has a 

[0013] 

£Si2i 8 ito enti ° n ^ eXP ' ained Sti " detaN b3Sed ° n 30 eXamP ' e - H ° W6Ver - this inventio " is not restri cte d to the 
It is as example 1 raw-material ceramic powder as I kg of alumina (aluminum 203) powder of 1 micrometer of mean 

J 1 ' 6 d,ama ters and a hardenabHi^y component Mixed 25g of ammonium stearates to «J , of ™o™?eZ L™2 n ds 
and the ceramic slurry which mixed 200g of ion exchange water of 3g of polycarboxylic-acid ammonfum svstem 
compounds and a solvent with the ball mill for 1 5 hours, and was obtained as a dis P e san^ ■ ?, W ^ formation material 
agitated to ,t by heater rotat.on type bubble Tachiki for 1 hour, the slurry was made to foam to it^nd Te oeZlr 
maintenance slurry of spec fic gravity 0.4 was prepared. Further, after adding iminobis propylam ne 21 g as a curfng 
agent and carrymg out stirnng mixture by aforementioned bubble Tachiki. it slushed into the form block made of the 
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silicone rubber of the shape of a cylindrical shape with a bore [ of 40mm ], and a height of 30cm. and after putting for 
40 minutes and stiffening the obtained cellular maintenance slurry at a room temperature, it unmolded to it 
[0014] After drying for 24 hours in the air atmosphere of the temperature of 20 degrees C, and 80% of relative humidity, 
dehydration dryness of the obtained Plastic solid was carried out for 6 hours in the dryness air atmosphere of the 
temperature of 40 degrees C. and 30% of relative humidity. After 500 degrees' C having carried out in 50 degrees C /in 
an hour, and 500-*s1650 degrees* C having carried out the temperature up of this Plastic solid that carried out 
dehydration dryness by the 1 50 degrees C [/hour ] programming rate and holding it at 1 650 degrees C for 4 hours the 
temperature was lowered to the room temperature with the cooling rate of 150 degrees C/hour. and the porosity 
alumina sintered compact was obtained. The physical properties of the sintered compact obtained as mentioned above 
were measured by the Archimedes method. Consequently, they were 75% of appearance porosity, and bulk specific 
gravity 0.95. Moreover, as a result of inspecting a sintered compact by SEM (scanning electron microscope), spherical 
pore with a diameter of 50-500 micrometers was observed. 

[0015] Dryness was performed at 60 degrees C for 6 hours except polymerization degree 300 having used polyvinyl 
alcohol 25g instead of the epoxy resin compound as an example of comparison 1 hardenability component preparing an 
alumina ceramic slurry like an example 1. fabricating by agitating and foaming like an example 1 and having made the 
foam form, and putting a cellular maintenance slurry into a form block. The major- diameter foam with a diameter of 
about 1mm or more expected to be based on coalesce of a foam after dryness as a result of inspecting the Plastic solid 
unmolded and obtained by SEM was observed. 

[001 6] Each raw material component was mixed by the mixed ratio of the preparation weight (g) of each raw material 
component to the 1000g of the same alumina powder as the example 1 shown in two to example 8 table 1. the alumina 
ceramic slurry was prepared, and sintering was produced like the example 1. The porosity alumina sintered compact 
was manufactured for all. In this case, it turns out that the setting time changes with a solvent the epoxy resin 
compound of a hardenability component and the preparation rates of a curing agent as shown in Table 1. 
[0017] At a preparation rate shown in example of comparison 2 table 1, the sintered compact was produced like the 
example 1 except having mixed the raw material component Consequently, hardening took 120 minutes and the long 
time. 

[0018] Although sintered-compact production was operated like the example 1 except having mixed the raw material 
component at a preparation rate shown in example of comparison 3 table 1, since the hardening reaction already 
advanced in part after curing agent addition at the time of stirring mixture and the viscosity of a cellular maintenance 
slurry rose, a fluidity was not able to become bad and was not able to slush into the form block 
[0019] 
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*) Hardening takes place in part during notes 1:churning, and fabrication is impossible. 

[0020] It turns out that an epoxy resin compound can be used as a hardenability component an amine system 
compound is used as a curing agent and the setting time can be adjusted from the above-mentioned example and the 
[0021] le ° f COmparis ° n with the mixed ratio and a ratio with the solvent in the ceramic slurry for fabrication. 

[Effect of the Invention] Since this invention is stabilized as it is, can maintain the ceramic slurry regime for fabrication 
which was distributed uniformly and formed the uniform foam and can be solidified, uneven-ization of the pore diameter 
by coalesce of a foam etc. can be prevented, and it has a uniform pore diameter, and a pore distribution is uniform and 
can manufacture a porosity ceramic sintered compact homogeneous on the whole. 



[Translation done.] 
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